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Objective: To present our experience and preliminary results from using controlled hip dis-
location to treat cam-like femoroacetabular impingement, in teenagers and young adults
with sequelae of slipped capital femoral epiphysis.
Methods: This was a retrospective analysis on 15 patients who were treated in a tertiary-level
hospital between 2011 and 2013. The following data were collected for analysis from these
patients’ ﬁles: demographic data, surgical procedure reports, joint mobility evaluations,
patients’ perceptions regarding clinical improvement and whether they would choose to
undergo the operation again, previous hip surgery and complications. The exclusion criteria
were: follow-up shorter than six months, the presence of any other hip disease, osteotomy of
the  proximal femur performed at the same time as the osteochondroplasty and incomplete
medical ﬁles with regard to the information needed for the present study.
Results: Fifteen patients (17 hips) who underwent osteochondroplasty to treat femoroac-
etabular impingement were evaluated. Nine of them were women, the mean age was 18
years old and the minimum follow-up was two years. Two patients underwent osteochon-
droplasty bilaterally; eight patients were operated on the left side and ﬁve on the right side.
In  14 cases, the greater trochanter was lowered (relative lengthening of the neck) in asso-
ciation with the osteochondroplasty. For 13 patients, their previous surgery consisted of
ﬁxation of an occurrence of slipped capital femoral epiphysis; for six patients (eight hips),
ﬂexor osteotomy was performed previously; and for one patient, hip arthroscopy was per-formed previously. Fourteen patients presented improvement of mobility and hip pain relief,
in  comparison with before the operation, and they said that they would undergo the opera-
tion again. Two complications were observed: one of loosening of the ﬁxation of the greatertrochanter and one of heterotopic ossiﬁcation.
 Study conducted at Universidade Federal do Paraná, Hospital do Trabalhador, Curitiba, PR, Brazil.
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Conclusion: The preliminary results from this study suggest that osteochondroplasty through
controlled surgical hip dislocation is a good option for treating femoroacetabular impinge-
ment. Through this method, the patients reported achieving improvement of joint mobility
and hip pain, with few complications.
© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Tratamento  cirúrgico  do  impacto  femoroacetabular  pós-  epiﬁsiólise  pelo
método  da  luxac¸ão  controlada  do  quadril
Palavras-chave:
Impacto femoroacetabular
Osteocondroplastia
Luxac¸ão do quadril
Articulac¸ão do quadril
r  e  s  u  m  o
Objetivo: Relatar nossa experiência e os resultados preliminares com a luxac¸ão cirúrgica
controlada do quadril no tratamento do impacto femoroacetabular (IFA) tipo CAM em ado-
lescentes e adultos jovens com sequela de epiﬁsiólise femoral proximal.
Métodos: Análise retrospectiva de 15 pacientes tratados em hospital terciário, onde foram
selecionados prontuários de pacientes que ﬁzeram o procedimento de 2011 até 2013. Os
dados coletados para análise foram: dados demográﬁcos, descric¸ão do procedimento cirúr-
gico, avaliac¸ão da mobilidade articular, impressão subjetiva do paciente no que se refere à
melhoria clínica e se optariam por fazer a cirurgia novamente, cirurgias anteriores no quadril
e  complicac¸ões. Foram excluídos pacientes com seguimento menor do que seis meses, por-
tadores de outras doenc¸as do quadril, submetidos a osteotomias do fêmur proximal no
mesmo momento da osteocondroplastia e cujo prontuário estivesse incompleto quanto às
informac¸ões  necessárias para o presente estudo.
Resultados: Foram avaliados 15 pacientes e 17 quadris submetidos a osteocondroplastia para
o  tratamento do IFA, nove pacientes eram do sexo feminino, média de 18 anos e seguimento
mínimo de dois anos. Quanto à lateralidade, oito pacientes foram operados do lado esquerdo
e  cinco do lado direito, além de dois pacientes nos quais a osteocondroplastia foi feita de
forma bilateral. Em 14 casos, abaixamento do trocânter maior (alongamento relativo do
colo)  foi associado à osteocondroplastia. Treze pacientes tinham como cirúrgia prévia a
ﬁxac¸ão  da epiﬁsiólise, em seis (oito quadris) foi feita osteotomia ﬂexora prévia e um fez
uma  artroscopia do quadril. Em 14 pacientes houve melhoria da mobilidade e da dor no
quadril, quando comparada com o pré-operatório. Esses 14 pacientes relataram que fariam
a  cirurgia novamente. Foram observadas duas complicac¸ões, uma soltura da ﬁxac¸ão do
trocânter maior e uma ossiﬁcac¸ão heterotópica.
Conclusões: Os resultados preliminares deste estudo sugerem que a osteocondroplastia
pela técnica da luxac¸ão cirúrgica controlada do quadril é uma boa opc¸ão no tratamento do
impacto femoroacetabular. Por esse método os pacientes relataram melhoria da mobilidade
articular e dor no quadril e tiveram poucas complicac¸ões.
©  2015 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Este e´ um artigo Open Access sob uma licenc¸a CC BY-NC-ND (http://
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lipped Capital Femoral Epiphysis (SCFE) (epiphysiolysis) is a
ondition that affects pre-adolescents and adolescents with-
ut a deﬁnite cause. In moderate and severe grades, this
athology causes changes in the epiphysis and the femoral
eck shape, and can predispose femoroacetabular impinge-
ent (FAI). This impingement predisposes biomechanical
hanges, pain, and deterioration of the acetabular articular
artilage. In turn, these factors may increase the risk of early
ip osteoarthritis.
Recently, controlled surgical dislocation of the hip was
hown to be an appropriate method for treating FAI, providingcreativecommons.org/licenses/by-nc-nd/4.0/).
improvements in hip pain and mobility, as well as preventing
arthrosis.1,2 This technique, initially described by Ganz et al.,3
is based on the anatomical knowledge of the preservation of
the medial femoral circumﬂex artery pathway,4 allowing for
an excellent visualization of the femoral epiphysis and acetab-
ulum, and thus minimizing the risk of avascular necrosis. It
also allows, when necessary, correction of the extra-articular
impingement, through femur osteotomies and distal transfer
of the greater trochanter.5
This study aimed to report the preliminary results of
controlled surgical hip dislocation in the treatment of CAM-
type FAI secondary to SCFE in adolescents and young
adults.
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Fig. 2 – X-ray in proﬁle of a patient with FAI, after in situ
ﬁxation of the SCFE.
Complications were determined in accordance with the
adaptation proposed by Sink et al.6 of the classiﬁcation of sur-
gical complications by Clavien7 and Dindo et al.,8 as described
below:420  r e v b r a s o r t o 
Material  and  methods
This study retrospectively included patients with FAI sec-
ondary to SCFE, in which an osteochondroplasty was
performed using the controlled hip dislocation method.
Data were collected through analysis of medical records.
Patients with a minimum follow-up of six months, who
were previously diagnosed with SCFE and underwent this
technique, were included.
Exclusion criteria comprised patients with less than six
months of follow-up; diagnosis of FAI caused by other hip
pathologies; patients who underwent osteotomy of the prox-
imal femur at the same time of osteochondroplasty; patients
with hip osteoarthritis (Tonnis 0), as this is a relative con-
traindication for the procedure; and patients whose medical
records were incomplete or were lost to follow-up.
All surgeries were performed by the same surgeon. Surgi-
cal technique comprised posterolateral access, osteotomy of
the greater trochanter, preservation of the rotator muscles and
the obturator internus tendon, anterior T-shaped capsulotomy
(this is an alteration in the technique described by Ganz,3 who
performed a Z-shaped capsulotomy, which does not inter-
fere with femoral neck exposure, labrum, and acetabulum),
anterior dislocation of the hip, complete exposition of the
epiphysis and femoral neck, chondrosternoplasty, impinge-
ment removal, and acetabular inspection to assess chondral
injury and damage to the acetabular labrum. After osteochon-
droplasty, the range of motion of the hip was tested; control
was conducted with an image  intensiﬁer to assess the absence
of impingement.
Subsequently, capsule was sutured and the greater
trochanter was ﬁxed with two or three 4.5-mm cortical screws.
In cases where the greater trochanter was raised, causing
trochanteric impingement, a transfer was made, with distal
ﬁxation of the trochanter (a relative lengthening of the femoral
neck) (Figs. 1–4).
Postoperatively, full weight support on the limb was not
allowed for a mean of six weeks, which is the estimated time
for consolidation of the greater trochanter. Physical therapy
was started from the ﬁrst postoperative day aiming to increase
range of motion.
The data collected for analysis were sex (gender), age at
time of surgery, the affected side, date of surgery, description
Fig. 1 – X-ray in anteroposteror incidence of a patient with
FAI, after in situ ﬁxation of SCFE.of the surgical procedure, previous hip surgery, subjective
impression of the patient regarding clinical improvement
(mobility and pain) and whether they would choose to have
surgery again, and complications related to this procedure.Fig. 3 – X-ray in anteroposteror incidence, six months
post-osteochondroplasty using the method of controlled
dislocation of the hip, with lengthening of the femoral neck
and removal of the cannulated screw.
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Fig. 4 – X-ray in proﬁle, six months postoperatively.
III, complication that requires surgical intervention, and typeSink et al.6 classiﬁcation:
Grade I: requires no change in the post-operative manage-
ment.
Grade II: requires change in the post-operative management.
Grade III:  require surgical or radiological management.
Grade IV:  associated with long-term morbidity.
Grade V: death.
Table 1 – Epidemiology, associated and prior surgeries.
Patient Sex Side Age at surg
1-A Female Bilateral – R 19 
1-B Female Bilateral – L 17 
2-A Male Bilateral – R 26 
2-B Male Bilateral – L 23 
3 Female Left 14 
4 Female Right 25 
5 Female Left 17 
6 Male Left 17 
7 Female Left 16 
8 Male Right 19 
9 Female Left 17 
10 Male Left 16 
11 Male Left 15 
12 Male Right 16 
13 Female Right 20 
14 Female Right 22 
15 Female Left 17 
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The collected data were evaluated using an Excel® spread-
sheet.
This study was approved by the Research Ethics Com-
mittee of the institution under the following number: CAAE:
30485814.4.0000.5225.
Results
From February 2011 to December 2013, 15 patients (17 hips)
underwent osteochondroplasty to treat FAI secondary to SCFE.
Minimum follow-up was of two years and maximum of four
years and six months in the last clinical and radiographic eval-
uation.
Nine patients were female. Two patients underwent bilat-
eral osteochondroplasty; in eight, on the left side; and in ﬁve,
on the right side. Age at surgery ranged from 14 to 26 years,
with a mean of 18 years. In 14 hips, in addition to the osteo-
chondroplasty, a distal transfer of the greater trochanter was
performed (relative lengthening of the femoral neck). Previous
surgeries to treat SCFE were in situ ﬁxation in 13 patients (15
hips); in six patients (eight hips), ﬂexion osteotomy; and one
patient had undergone arthroscopy (Table 1).
As a subjective impression of the patients, 14 reported
improvements in joint mobility and pain when compared with
preoperative period. These same 14 patients reported that
they would undergo surgery again.
The last control X-rays of the 15 patients – at least two years
after surgery – showed no signs of coxarthrosis. Two complica-
tions were observed: one loosening of the greater trochanter
ﬁxation, which was not treated and evolved into pseudarthro-
sis, classiﬁed as type III/IV by the criteria of Sink et al.6 (typeIV, long-term sequelae). Other was one heterotopic ossiﬁca-
tion, classiﬁed as type I (complication that does not change
the postoperative course, without clinical relevance). In the
ery Trochanter lowering Prior surgery
No in situ ﬁx., ﬂex. ost.
Yes in situ ﬁx., ﬂex. ost.
Yes in situ ﬁx., ﬂex. ost.
No in situ ﬁx., ﬂex. ost.
Yes in situ ﬁx.
Yes in situ ﬁx., ﬂex. ost.
Yes in situ ﬁx.
Yes No
Yes in situ ﬁx.
Yes in situ ﬁx.
Yes in situ ﬁx.
Yes No
Yes in situ ﬁx., ﬂex. ost.
Yes in situ ﬁx.
Yes in situ ﬁx., ﬂex. ost.
No in situ ﬁx., arthro.
Yes in situ ﬁx., ﬂex. ost.
 ost., ﬂexion osteotomy; arthro, arthroscopy.
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Table 2 – Results.
Patient Improved mobility Would undergo surgery again Complications
1 Yes Yes No
2 Yes Yes No
3 Yes Yes No
4 Yes Yes No
5 Yes Yes No
6 Yes Yes No
7 Yes Yes No
8 Yes Yes No
9 Yes Yes No
10 Yes Yes No
11 Yes Yes No
12 Yes Yes No
13 Yes Yes Heterotopic ossiﬁcation
Y
N14 Yes
15 No 
present study, no cases of avascular necrosis, femoral neck
fractures, and sciatic nerve injury were observed (Table 2).
Discussion
FAI has been described as a series of anatomical changes
in the hip, which may be located in the femoral epiph-
ysis (CAM), in the acetabulum (PINCER), or combined. These
deformities cause damage to the acetabular labrum and
acetabular cartilage, therefore leading to hip degeneration.9,10
As these abnormalities progress, they cause pain and decrease
hip function. In the medical literature, several studies have
demonstrated that FAI is one of the main causes of secondary
hip osteoarthrosis.9–14
Hips with sequelae from childhood and adolescence dis-
eases, such as Legg-Calve-Perthes disease and SCFE, develop
serious and complex deformities; their resolution with limited
access or hip arthroscopy is difﬁcult. In these cases, surgical
dislocation provides a wide access to the femoral epiphysis, to
the transition from the neck to the femoral head, and to the
acetabulum, allowing for the treatment of labral tear, osteo-
chondroplasty, redirectional osteotomy, and distal transfer of
the greater trochanter (relative lengthening of the femoral
neck).15
Another option in this approach, often mentioned in the
literature, is femoral intra- or extracapsular osteotomies.
However, long-term studies that assessed intertrochanteric
osteotomy for the treatment of SCFE sequelae without femoral
neck osteochondroplasty were not successful in their attempt
to change the natural course of coxarthrosis.15,16
In the present study, nine female patients were included;
the literature indicates a higher incidence of SCFE in males.
This can be explained by the fact that the present study did not
show the incidence of epiphysiolysis, but rather the patients
in the clinic who  had SCFE and FAI complaints.
In the present study, osteochondroplasties were performed
using the controlled surgical hip dislocation technique in
patients with proximal femoral epiphysiolysis sequelae. Thir-
teen hips had been ﬁxed with cannulated screws to prevent
the progression of the slip; eight hips had undergone ﬂexion
and derotational intertrochanteric osteotomy in an attemptes  No
o Loosening of the greater trochanter
to improve mobility; and one patient had undergone an
arthroscopy in order to treat the CAM.
Prior to surgical treatment of FAI, these patients com-
plained of limitations in hip mobility. The physical exami-
nation showed a positive impingement test (pain on ﬂexion,
adduction, and internal hip rotation) and X-rays also showed
signs of hip impingement; no hips had coxarthrosis sig-
nals. Thus, osteochondroplasty with controlled dislocation
was indicated, with or without distal transfer of the greater
trochanter on the principle of femoral neck lengthening,
which would improve the abductor mechanism.
Results obtained were improvement in pain and especially
in mobility. In the subjective assessment, 14 patients were sat-
isﬁed and reported that they would undergo surgery again. The
contralateral side procedure was performed in two  patients,
and only one patient reported dissatisfaction with the result
of the surgical procedure and would not undergo surgery
again.
The present results reﬂect the trend indicated in the lit-
erature, which shows a signiﬁcant improvement in pain and
mobility with osteochondroplasty using the described tech-
nique for FAI.6,10,15,17
However, although these studies showed good improve-
ment in the short- and medium-term, this surgical procedure
and hip arthroscopy are relatively recent; therefore, a longer
follow-up time is necessary to determine whether they change
the natural course of coxarthrosis.5,10,17,18
The most prevalent complications reported in this proce-
dure are heterotopic ossiﬁcation, avascular necrosis of the
femoral head, sciatic nerve injury, pseudarthrosis of the
greater trochanter, femoral neck fractures, and thromboem-
bolic diseases (TEP, DVT); most of these were described in the
multicenter study by Sink et al.6
One case of heterotopic ossiﬁcation was observed in the
present study; it did not change the way the post-operative
period was conducted nor the end result. Another complica-
tion found was loosening of the greater trochanter ﬁxation
in the ﬁrst postoperative month due to early gait, which was
not allowed. A new ﬁxation was indicated, but parents and
patient opted not to do the procedure. This complication has
evolved to pseudarthrosis and consequently to gait with glu-
teus medius insufﬁciency.
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As a clinical inference, it is reasonable to estimate that
onger follow-up of the present sample is needed to assess
hange in the installation of hip arthrosis, as well as to analyze
ong-term results.
onclusions
he preliminary results of this study indicate that osteo-
hondroplasty using the technique of controlled surgical
ip dislocation is an option to treat FAI. Patients reported
mprovements in hip mobility and pain. The few reported
omplications may be related to the steep learning curve for
his surgical technique.
onﬂicts  of  interest
he authors declare no conﬂicts of interest.
 e  f  e  r  e  n  c  e  s
1. Bedi A, Kelly BT. Femoroacetabular impingement. J Bone Joint
Surg Am. 2013;95(1):82–92.
2. Leunig M, Beaulé PE, Ganz R. The concept of
femoroacetabular impingement:current status and future
perspectives. Clin Orthop Relat Res. 2009;467(3):616–22.
3. Ganz R, Gill TJ, Gautier E, Ganz K, Krügel N, Berlemann U.
Surgical dislocation of the adult hip a technique with full
access to the femoral head and acetabulum without the risk
of  avascular necrosis. J Bone Joint Surg Br. 2001;83(8):
1119–24.
4. Gautier E, Ganz K, Krügel N, Gill T, Ganz R. Anatomy of the
medial femoral circumﬂex artery and its surgical
implications. J Bone Joint Surg Br. 2000;82(5):679–83.
5. Tibor LM, Sink EL. Pros and cons of surgical hip dislocation for
the treatment of femoroacetabular impingement. J Pediatr
Orthop. 2013;33 Suppl. 1:S131–6.
1;5 1(4):418–423 423
6. Sink EL, Beaulé PE, Sucato D, Kim YJ, Millis MB,  Dayton M,
et  al. Multicenter study of complications following surgical
dislocation of the hip. J Bone Joint Surg Am.
2011;93(12):1132–6.
7. Clavien PA, Strasberg SM. Severity grading of surgical
complications. Ann Surg. 2009;250(2):197–8.
8. Dindo D, Demartines N, Clavien PA. Classiﬁcation of surgical
complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg.
2004;240(2):205–13.
9. Ganz R, Parvizi J, Beck M, Leunig M, Nötzli H, Siebenrock KA.
Femoroacetabular impingement: a cause for osteoarthritis of
the  hip. Clin Orthop Relat Res. 2003;(417):112–20.
0. Clohisy JC, St John LC, Schutz AL. Surgical treatment of
femoroacetabular impingement: a systematic review of the
literature. Clin Orthop Relat Res. 2010;468(2):555–64.
1. Aronson J. Osteoarthritis of the young adult hip: etiology and
treatment. Instr Course Lect. 1986;35:119–28.
2. Beck M, Kalhor M, Leunig M, Ganz R. Hip morphology
inﬂuences the pattern of damage to the acetabular cartilage:
femoroacetabular impingement as a cause of early
osteoarthritis of the hip. J Bone Joint Surg Br.
2005;87(7):1012–8.
3. Beck M, Leunig M, Parvizi J, Boutier V, Wyss D, Ganz R.
Anterior femoroacetabular impingement: part II. Midterm
results of surgical treatment. Clin Orthop Relat Res.
2004;(418):67–73.
4. Ganz R, Leunig M, Leunig-Ganz K, Harris WH.  The etiology of
osteoarthritis of the hip: an integrated mechanical concept.
Clin Orthop Relat Res. 2008;466(2):264–72.
5. Rebello G, Spencer S, Millis MB, Kim YJ. Surgical dislocation in
the management of pediatric and adolescent hip deformity.
Clin Orthop Relat Res. 2009;467(3):724–31.
6. Schai PA, Exner GU, Hänsch O. Prevention of secondary
coxarthrosis in slipped capital femoral epiphysis: a long-term
follow-up study after corrective intertrochanteric osteotomy. J
Pediatr Orthop B. 1996;5(3):135–43.
7. Sink EL, Kim YJ. Femoroacetabular impingement: current
clinical evidence. J Pediatr Orthop. 2012;32 Suppl. 2:S166–71.
8. Philippon MJ, Patterson DC, Briggs KK. Hip arthroscopy and
femoroacetabular impingement in the pediatric patient. J
Pediatr Orthop. 2013;33 Suppl. 1:S126–30.
